BACKGROUND: Although frequent contacts with health care systems may represent more opportunities to receive preventive services, excess body weight has been linked to decreased access to preventive services and quality of care.
INTRODUCTION
Obesity is associated with a high incidence of chronic conditions, [1] [2] [3] high overall mortality, high mortality from cardiovascular diseases and cancers, [4] [5] [6] [7] and increased health care utilization. [8] [9] [10] [11] [12] On the one hand, frequent contacts with the health care systems may represent more opportunities to receive preventive services, on the other hand, because of systems', patients', physicians', and/or societal factors, among others, excess body weight may be linked to decreased access to preventive services and quality of care. While prior studies demonstrated that obese women were less likely to receive breast, cervix, or colorectal cancer screening than normal weight women, [13] [14] [15] [16] [17] [18] [19] [20] [21] others showed conflicting results concerning influenza immunization. [22] [23] [24] Most of those results were based on data from the United States, and an overall European picture is lacking. In Europe, an almost universal population coverage by health insurance or social security may reduce differences in access to care between individuals with normal and excess weight. Indeed, compared to the more than 40 million uninsured US residents, 25 almost all Europeans are covered by a health insurance plan. 26 We used nationally representative data from 10 countries participating in the Survey of Health, Ageing and Retirement in Europe (SHARE) to examine the association between body weight and receipt of preventive services. We were interested in targeting evidence-based preventive measures commonly performed, such as screening of breast and colorectal cancer, influenza vaccination, weight checks, and physical activity recommendations. Our basic assumption was that these preventive services should be at least as frequent in overweight and obese as in normal weight individuals.
METHODS

Data Source and Participants
SHARE is a new international data source on ageing. 27 In 2004, representative samples of noninstitutionalized individuals aged 50 years and over were drawn from 10 European countries: Austria, Denmark, France, Germany, Greece, Italy, the Netherlands, Spain, Sweden, Switzerland (sampling frame country-specific and fully described elsewhere 28 (Fig. 1) .
Baseline SHARE data was collected both using standardized face-to-face interviews, which were conducted by specially trained interviewers, and using a self-administered supplementary questionnaire (entire generic English and translated survey questionnaires, available online: http://www.shareproject.org/). Except for preventive service information, which came from the supplementary questionnaire, data included in this study were extracted from the baseline questionnaire.
Measurements
All measures were self-reported, including height and weight. BMI was calculated as the weight in kilograms divided by the square of the height in meters (kg/m 2 ) and categorized into normal weight (BMI 18.5-24.9 kg/m 2 ), overweight (BMI 25.0-29.9 kg/m 2 ), and obesity (BMI >30 kg/m 2 ).
The following dependent variables (indicators of care) were abstracted from the supplementary questionnaire and dichotomized (0/1): (1) colorectal cancer screening: we classified an individual (aged Q50 years and without history of colorectal cancer) as having had colorectal cancer screening if he/she reported having undergone endoscopic screening within the last 10 years. The question on which this was based was: "Have you ever had a sigmoidoscopy or colonoscopy? If so, about how long ago did you have the most recent one? Less than 10 years ago/10 or more years ago/never had any of these tests "; (2) breast cancer screening: based on the question: "If you are a woman: in the last 2 years, have you had a mammogram (x-ray of the breast)? Yes/no ", women aged Q50 years (without history of breast cancer) were classified as having been screened for breast cancer if they had had mammography during that period; (3) influenza vaccination: men and women aged 65 years or over were considered eligible for the analysis of influenza vaccination and were classified as having been immunized according to the question: "In the last year, have you had a flu vaccination? Yes/no "; (4) We considered general practitioners to have ever asked about physical activity, recommended physical activity, checked the patient's weight, if the respondents answered "at every visit" or "at some visits", vs "never", to the following questions: " How often does your general practitioner: ask how much physical activity you do? ... tell you that you should get regular exercise? ... check your weight?" This last set of data was only collected among the respondents who reported having a general practitioner.
The preventive services considered in this analysis were chosen because they have been recommended for many years by several international and national organizations and associations, [29] [30] [31] 61.8%) Figure 1 . Flow-chart of individuals included in the study.
The variables considered as potential confounders of the association between BMI and the receipt of preventive services were age, gender, socioeconomic status as measured by marital status, years of education and purchasing power parity-household income (euros) adjusted for the size of the household (ppp-household income), 35 current smoking, physical inactivity, excessive alcohol consumption, and country of residence. In a second step, we also used self-reported medical diagnosis of hypertension, heart diseases, diabetes, cholesterol, arthritis, or the reported number of ambulatory care visits, to determine the extent to which associations could be explained by diseases known to be related to excess weight or by a higher number of health care opportunities.
Statistical Analysis
First, we compared the individuals' characteristics across BMI categories, using Chi-squared tests and analysis of variance (ANOVA) for categorical and continuous variables, respectively.
Then, we built multiple logistic regression models to examine the relation between BMI and each separate dichotomous outcome, adjusting for the aforementioned potential confounders. The joint Wald test was used to evaluate interactions between BMI levels and country of residence, and BMI levels and gender. All analyses were performed on data weighted for age, gender, and nonresponse, to make the samples representative of each country's population. None of the variables considered had ≥2% missing data, and P values<0.05 were considered significant.
RESULTS
Respondents (n=13,859) and nonrespondents (n=2,836) to the supplementary questionnaire did not differ when considering age, gender, employment, BMI, number of chronic diseases, smoking, and drinking status. However, respondents were slightly more likely to be married, have a better education, were wealthier, were more often physically active, and report a better subjective health.
The estimated prevalence of overweight and obesity across the 10 European countries included in the SHARE baseline analysis were found to be highest in Austria, Germany, Greece and Spain (Table 1) . Table 2 summarizes the differences in selected characteristics, stratified by BMI category. Heavier individuals were more likely to be older, retired, less educated, physically inactive, and nonsmoker. Also, they reported more chronic diseases and symptoms, higher levels of physical disability, and declared a worse subjective health.
Of the eligible individuals, 50.9% reported influenza immunization, 56.6% and 15% received breast and colorectal cancer screening, respectively, 55% had their weight checked at least once, and to 49% of the individuals, physicians recommended physical activity. The full description of the use of preventive services, by BMI group, shows the absence of association between body weight and the receipt of colorectal cancer screening and influenza immunization and a significant decrease of receipt of mammography with increasing BMI, while recommendations about physical activity and weight checks were significantly more frequent with higher BMI (Table 3) . The adjusted odds ratios and 95% confidence interval for preventive care indicators are presented in Table 4 . Neither overweight nor obesity was associated with decreased or increased receipt of cancer screening tests or influenza immunization for obese individuals. Only overweight was associated with 30% higher odds of receiving influenza immunization, but the association did not remain statistically significant when adjusting also for chronic conditions. For patients who reported having a general practitioner, overweight and obese individuals mentioned significantly more frequently that their general practitioner asked about physical activity, recommended physical activity, or checked weight. These associations remained significant and decreased only slightly after further adjustment for chronic diseases or the annual number of ambulatory care visits. In addition to the presence of similar associations, subdividing obesity (BMI> 30 kg/m 2 ) into obesity class I (BMI 30.0-34.9 kg/m 2 ) and obesity class II and III (BMI>35.0 kg/m 2 ) revealed a "doseresponse" relationship for the odds ratios previously shown to be significant. The interaction between BMI categories and country of residence was only statistically significant (P value<0.01) for physical activity questions and recommendations and weighting of the patient. However, country-level analyses showed that estimated ORs for overweight and obesity were consistently >1, even though not always significant and of diverse magnitudes, except for France in two instances, where estimated odds ratios of overweight compared to normal weight individuals were <1 but not significant (GP ever asked about physical activity: 0.8, 95% CI 0.6-11; GP ever weighted the patient: 0.9, 95% CI 0.6-1.4). Statistical testing of the gender by BMI interaction was not significant, and gender-stratified analyses showed similar results both for men and women.
DISCUSSION
Our study findings suggest that in the European countries participating in the SHARE study, overweight and obesity did not represent a barrier to the receipt of preventives services. On the contrary, these results support our initial hypothesis suggesting that overweight and obese individuals would receive at least similar levels of preventive services than normal weight persons, because of the increased number of health care opportunities and the physicians' awareness of the morbidity and mortality burden associated with excess weight. Similar trends were found for both gender and in all 10 countries despite their diverse health care systems and utilization patterns. Strengths of our study included a large database of representative samples of noninstitutionalized individuals from 10 European countries and the use of standardized questionnaires and procedures. However, the data source had some potential limitations. First, height and weight were self-reported. Because persons generally overestimate their height and underestimate their weight, particularly if they are obese, BMI tends to be underestimated. 36, 37 The true percentage of the overweight and obese population may therefore be higher than our estimates. Second, selection bias cannot be ruled out because respondents to the supplementary questionnaire showed slightly more favorable health and healthrelated attitudes and because the overall response rate to the latter was moderate (51%), particularly due to a poor participation in Switzerland. Nonetheless, the age, sex, subjective health, and BMI characteristics of the Swiss sample were similar to those of the 2002 Swiss Health Care Survey (unpublished results). In addition, results of the country-level analysis were the same, in spite of differences in the countries' response rates. Third, because of the unavailability of stratum and cluster information, we could not completely take into account SHARE's complex survey design, and our variances might have been underestimated. However, as we did not found a significant association between BMI and cancer screening or influenza immunization, and the calculated 95% CI of the significant associations were relatively small, our results and discussion should be robust to slightly larger variances. Finally, the use of self-reported data could result in reporting and/or recall biases, which are however, unlikely to be different across BMI categories. This non-differential misclassification across BMI classes may also be true for colorectal cancer screening time windows, which were longer than those usually considered (10 years limits considered in our study, instead of sigmoidoscopy every 5 years and colonoscopy every 10 years). 38 Our results run counter to the BMI-screening association observed in population-based studies from the United States and elsewhere, which showed obesity-related screening disparities: multifactorial causes delayed and/or prevented the receipt of preventive services of excess weight individuals. [13] [14] [15] 18, 20 There could be several explanatory hypotheses for this. In fact, differences in health insurance coverage (almost universal health insurance coverage in Europe in contrast to the more than 40 millions of un-or underinsured U.S. residents 25, 26 ) may explain inequalities in health care accessibility. However, adjustment for insurance status did not fully explain the negative associations found in the United States, [13] [14] [15] 18, 20 and Amy 39 recently suggested that low screening rates among obese American women were not necessarily a consequence of decreased health care access, as 90% of their study participants had health insurance. In addition, studies from European countries with almost universal health insurance coverage showed conflicting results. In Germany 40 and Australia, 19 but not in Spain, 23 In conclusion, this study sheds light on the association between body weight and preventive services in the10 European countries participating in SHARE. As expected from the greater disease burden of overweight and obese individuals, a trend towards an increased use of these services, even though not always of great magnitude and significance, was described, irrespective of the health care system and country considered. Generalization to other indicators of quality of care is however not possible. Therefore, further research is needed to reexamine this issue in Europe, to assess health care accessibility and quality in other domains of care. 
